Saturation mutagenesis of the WSXWS motif of the erythropoietin receptor.
The WSXWS motif in the extracellular domain defines members of the cytokine receptor family, yet its role in receptor structure and function remains unresolved. To address this question we have generated a panel of 100 mutants within the WSXWS motif of the erythropoietin receptor, which represents all single amino acid substitutions of these five amino acids. All mutants were synthesized at the same level; however, their passage from the endoplasmic reticulum to the Golgi apparatus differed. Because of this, expression of mutant receptors at the cell surface varied more than 300-fold. The tolerance of the tryptophan and serine residues to substitution was quite narrow; as a result, most of these mutants were retained in the endoplasmic reticulum and showed no cell surface expression or reduced cell surface expression. Although many mutants with substitutions at the middle residue of the motif reached the cell surface, it was notable that one mutant, A234E, was processed more efficiently than the wild type receptor and was expressed in elevated numbers at the cell surface. Despite this variation, all mutant receptors that reached the cell surface appeared able to bind erythropoietin and transduce a proliferative signal normally. These results are discussed in terms of a general model for WSXWS function in which the motif contributes to efficient receptor folding.